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(54) Title: METHOD FOR IDENTIFICATION AND ENUMERATION OF NUCLEIC ACID SEQUENCE, EXPRESSION, 
COPY, OR DNA METHYLATION CHANGES, USING COMBINED NUCLEASE, LIGASE, POLYMERASE, AND SEQUEN­
CING REACTIONS 

(57) Abstract: The present invention relates to a method for the highly specific, targeted capture of regions of human genomes and 
transcriptomes from the blood, i.e. from cell free circulating DNA, exosomes, microRNA, circulating tumor cells, or total blood 
cells, to allow for the highly sensitive detection of mutation, expression, copy number, translocation, alternative splicing, and 
methylation changes using combined nuclease, ligation, polymerase, and massively parallel sequencing reactions. The method gener­
ates a collection of different circular chimeric single- stranded nucleic acid constructs, suitable for sequencing on multiple platforms. 
In some embodiments, each construct of the collection comprised a first single stranded segment of original genomic DNA from a 
host organism and a second single stranded synthetic nucleic acid segment that is linked to the first single stranded segment and 
comprises a nucleotide sequence that is exogenous to the host organism. These chimeric constructs are suitable for identifying and 
enumerating mutations, copy changes, translocations, and methylation changes. In other embodiments, input mRNA, IncRNA, or 
miRNA is used to generate circular DNA products that reflect the presence and copy number of specific mRNA's, IncRNA's splice-
site variants, translocations, and miRNA. 


